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1 . Claims 7, 12-13, 20, and 25-26 are cancelled in the preliminary amendment. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 

The specification sliall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 1-6, 8-11, 14-19, and 21-24 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

Regarding claims 1-6, 8-11, 14-19, and 21-24, claims recite 
"encoding/decoding" which can be interpreted as either "encoding and decoding" or 
"encoding or decoding". Therefore, it is indefinite. For the prosecution of the application, 
examiner interprets it as "encoding or decoding". 

Regarding claim 9, it recites "...the second means of avoiding failure situation at 
least with a means of invalidating blocks for interrupting the process of encoding with 
the means of encoding motion picture at a prescribed timing and, when a macro block 
which has escaped the encoding is detected, effecting a block invalidating process on 
the macro block". 

However, it is not clear about "invalidating blocks". For the prosecution of the 
application, examiner interprets it as "signaling not to encode blocks". Also it is not clear 

about "a macro block which has escaped the encoding". For the prosecution of the 
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application, examiner interprets it as sl^ipped macroblocl^ (no encoded bits are 
necessary). 

Regarding claims 10-11 and 23-24, they recite "residual operation volume" or 
"residue of the volume operation". However, they are not clearly defined or well 
understood. For the prosecution of the application, examiner interprets it as the 
remaining operation volume. 



Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1-5, and 8, 10-11, 14-18, 21, 23-24 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Choi (Proceedings of 2002 IEEE international Conference 
on Computer-Aided Design, pp.732-737) in view of Miyazaki (US 2001/0,048,319), 
hereafter referenced as Choi and Miyazaki respectively. 

Regarding claim 1, Choi discloses Frame-Based Dynamic Voltage and 
Frequency Scaling for a MPEG Decoder. Specifically Choi discloses A motion picture 
decoding system (MPEG decoding, pp.732, second col., line 3) incorporating a means 
of decoding motion picture for sequentially decoding a motion 
picture in the unit of frame (frame, pp.734, first col., line 1-3) formed of a plurality of 
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successive frames by tine use of a processor ( StrongArm-1 1 1 0, pp.732, second col., 4"^ 
paragraph) implemented with MOS transistors (CMOS VLSI, pp.732, first col.. 
Introduction) laminated on a semiconductor substrate and 

enabling the processor to control an operating frequency and a supply voltage ( DVFS 
(Dynamic Voltage and Frequency Scaling), pp.732. Introduction), 
which system is characterized by comprising a means of calculating necessary 
operation volume for calculating the volume of operation necessary for decoding the 
present frame (frame based workload calculation, pp.733-735) 
and a means of deciding supply voltage and operating frequency (Calculating clock 
speed and voltage, pp.736, first col.) for deciding an operating frequency capable of 
decoding the volume of necessary operation within a time allocated (frame interval) in 
advance to the process for decoding the present frame and permitting the processor to 
operate steadily in the unit of frame with the operating frequency (supports 12 different 
frequencies, pp.736, second col, line 6) decided by the means of deciding operating 
frequency while causing the means of decoding motion picture to perform the process 
of decoding the present frame. 

However, Choi fails to disclose A motion picture encoding system with the above same 
features, and deciding substrate bias voltage suitable for the operating frequency and 
permitting the processor to operate steadily in the unit of frame with the substrate bias 
voltage decided by the means of deciding substrate bias voltage-operating frequency. 

In the analogous field of endeavor, Miyazaki discloses Semiconductor Integrated 
Circuit. Miyazaki specifically discloses deciding substrate bias voltage suitable for the 
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operating frequency and permitting tine processor to operate steadily (determined on the 
frequency/supply voltage/substrate bias corresponding table, paragraph 66, and Fig.1), 
in order to suppress power consumption at minimum in the range that the proper speed 
is met (paragraph 66). 

Therefore, given this teaching, it would have been obvious to the ordinary person 
in the art to modify Choi by providing specifically frequency/supply voltage/substrate 
bias table and substrate bias voltage control circuit, in the order to suppress power 
consumption at minimum in the range that the proper speed is met. The Choi Frame- 
Based Dynamic Voltage and Frequency Scaling for a MPEG Decoder, incorporating the 
Miyazaki frequency/supply voltage/substrate bias table and substrate bias voltage 
control circuit, has all the features of claim 1 . 

Regarding claim 2, the Choi Frame-Based Dynamic Voltage and Frequency 
Scaling for a MPEG Decoder, incorporating the Miyazaki frequency/supply 
voltage/substrate bias table and substrate bias voltage control circuit, as applied to 
claim 1 , discloses all the features of claim 2. 

Regarding claim 3, the Choi Frame-Based Dynamic Voltage and Frequency 
Scaling for a MPEG Decoder, incorporating the Miyazaki frequency/supply 
voltage/substrate bias table and substrate bias voltage control circuit, as applied to 
claim 1, discloses A motion picture decoding system according to claim 1, wherein the 
processor allows the operating frequency thereof to vary in r steps (r denoting an 
integer of not less than 2) (Choi: supports 12 different frequencies, pp.736, second col, 
line 6) and the means of deciding substrate bias voltage-frequency calculates the 
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operating frequency Fe necessary for processing tine necessary operation volume Kp 
with the time Te by the formula Fe = Kp/Te (Pseudo code for DVFS, pp.736, first col., 
formula for next_freq_FD) using the necessary operation volume Kp (workload) of the 
present frame calculated by the means of calculating necessary operation volume and 
the time Te (deadline in the above formula) allocated to the processing of the present 
frame, selects from the operating frequencies (one among 12 different frequencies) 
available for the operation of the processor an operating frequency exceeding (should 
exceed to meet the necessary operation) the necessary operating frequency Fe 
mentioned above and approximating most closely (in order to suppress power 
consumption) to the operating frequency Fe, and decides a substrate bias voltage 
(incorporating the Miyazaki frequency/supply voltage/substrate bias table) suitable for 
the selected operating frequency. 

Regarding claim 4, the Choi Frame-Based Dynamic Voltage and Frequency 
Scaling for a MPEG Decoder, incorporating the Miyazaki frequency/supply 
voltage/substrate bias table and substrate bias voltage control circuit, as applied to 
claim 1, discloses A motion picture decoding system according to claim 2, wherein the 
processor allows the operating frequency thereof to vary in r steps (r denoting an 
integer of not less than 2) (Choi: supports 12 different frequencies, pp.736, second col, 
line 6) and the means of deciding substrate bias voltage-frequency calculates the 
operating frequency Fe necessary for processing the necessary operation volume Kp 
with the time Te by the formula Fe = Kp/Te (Choi: Pseudo code for DVFS, pp.736, first 
col., formula for next_freq_FD) using the necessary operation volume Kp (workload) of 
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the present frame calculated by the means of calculating necessary operation volume 
and 

the time Te (deadline in the above formula) allocated to the processing of the present 
frame, selects from the operating frequencies (one among 12 different frequencies) 
available for the operation of the processor an operating frequency exceeding (should 
exceed to meet the necessary operation) the necessary operating frequency Fe 
mentioned above and approximating most closely (in order to suppress power 
consumption) to the operating frequency Fe, and decides a substrate bias voltage 
(incorporating the Miyazaki frequency/supply voltage/substrate bias table) suitable for 
the selected operating frequency. 

Regarding claim 5, the Choi Frame-Based Dynamic Voltage and Frequency 
Scaling for a MPEG Decoder, incorporating the Miyazaki frequency/supply 
voltage/substrate bias table and substrate bias voltage control circuit, as applied to 
claim 1, discloses A motion picture encoding/decoding system, which is provided with a 
means of avoiding failure situation for avoiding the failure situation (Choi: Fig.4 Under- 
Predicted) which occurs when the necessary operation volume calculated by the means 
of calculating necessary operation volume is smaller than the actually necessary 
volume of operation. 

Regarding claim 8, the Choi Frame-Based Dynamic Voltage and Frequency 
Scaling for a MPEG Decoder, incorporating the Miyazaki frequency/supply 
voltage/substrate bias table and substrate bias voltage control circuit, as applied to 
claim 1, discloses A motion picture decoding system which is 
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provided as tine means of avoiding failure situation with a second means of avoiding 
failure situation forjudging whether or not the necessary operation volume calculated by 
the means of calculating necessary operation volume is smaller than the volume of 
operation actually necessary for the process of encoding/decoding performed by the 
means of decoding motion picture and, when the calculated volume of 
operation is judged to be smaller, performing a process for avoiding the failure situation 
(Choi: Fig.4 Under-Predicted). 

Regarding claim 10, the Choi Frame-Based Dynamic Voltage and Frequency 
Scaling for a MPEG Decoder, incorporating the Miyazaki frequency/supply 
voltage/substrate bias table and substrate bias voltage control circuit, as applied to 
claim 8, discloses A motion picture decoding system, which is provided as the second 
means of avoiding failure situation at least with a means of judging residual operation 
volume interrupting the process of decoding performed by the means of decoding 
motion picture at a prescribed timing (Choi: Fig.4, under-predicted, pp.734, end of FD 
and start of Fl) and, when the residue of the necessary operation volume of the present 
frame calculated by the means of calculating necessary operation volume is smaller 
(Under-Predicted) at the time of the interruption than the residue of the volume of 
operation actually necessary for the process of decoding the present frame performed 
by the means of decoding, 

increasing the operating frequency (Choi: Fig.4, under-predicted, pp.734, shows 

increasing the Supply Voltage which implies increasing the operating frequency for Fl in 
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order to finish in deadline,) of the processor, and operating the processor with a 
substrate bias voltage suitable for the operating frequency. 

Regarding claim 11, the Choi Frame-Based Dynamic Voltage and Frequency 
Scaling for a MPEG Decoder, Incorporating the Miyazaki frequency/supply 
voltage/substrate bias table and substrate bias voltage control circuit, as applied to 
claim 8, discloses A motion picture decoding system, which is provided as the second 
means of avoiding failure situation at least with a means of judging residual operation 
volume interrupting the process of decoding performed by the means of decoding 
motion picture at a prescribed timing (Choi: Fig.4, under-predicted, pp.734, end of FD 
and start of Fl) and, when the residue of the necessary operation volume of the present 
frame calculated by the means of calculating necessary operation volume is smaller 
(Under-Predicted) at the time of the interruption than the residue of the volume of 
operation actually necessary for the process of decoding the present frame performed 
by the means of decoding, 

increasing the operating frequency (Choi: Fig.4, under-predicted, pp.734, shows 
increasing the Supply Voltage which implies increasing the operating frequency for Fl in 
order to finish in deadline,) of the processor, and operating the processor with a power 
voltage supply and a substrate bias voltage suitable for the operating frequency. 

Regarding claim 14, the claimed invention is a method claim corresponding to 
the system claim 1 . Therefore, it is rejected for the same reason as claim 1 . 

Regarding claim 15, the claimed invention is a method claim corresponding to 
the system claim 2. Therefore, it is rejected for the same reason as claim 2. 
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Regarding claim 16, tine claimed invention is a metliod claim corresponding to 
the system claim 3. Therefore, it is rejected for the same reason as claim 3. 

Regarding claim 17, the claimed invention is a method claim corresponding to 
the system claim 4. Therefore, it is rejected for the same reason as claim 4. 

Regarding claim 18, the claimed invention is a method claim corresponding to 
the system claim 5. Therefore, it is rejected for the same reason as claim 5. 

Regarding claim 21, the claimed invention is a method claim corresponding to 
the system claim 8. Therefore, it is rejected for the same reason as claim 8. 

Regarding claim 23, the claimed invention is a method claim corresponding to 
the system claim 10. Therefore, it is rejected for the same reason as claim 10. 

Regarding claim 24, the claimed invention is a method claim corresponding to 
the system claim 1 1 . Therefore, it is rejected for the same reason as claim 1 1 . 

6. Claims 6 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Choi in view of Miyazaki, further in view of Megiddo (US 6,571 ,298), hereafter 
referenced as Megiddo. 

Regarding claim 6, the Choi Frame-Based Dynamic Voltage and Frequency 
Scaling for a MPEG Decoder, incorporating the Miyazaki frequency/supply 
voltage/substrate bias table and substrate bias voltage control circuit, as applied to 
claim 5, discloses everything claimed except A motion picture decoding system 
according to claim 5, which is provided as the means of avoiding failure situation with a 
first means of avoiding failure situation for enabling the necessary operation volume 
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calculated by the means of calculating necessary operation volume to be increased by a 
prescribed value. 

In the different field of endeavor, Megiddo discloses System and Method for 
Grouping Disk Access Commands in a Queue According to Proximate Disk Position. 
Megiddo specifically discloses adding safe margin to hard disk seek and settling time 
(analogous to calculating necessary operation volume to be increased by a prescribed 
value), in order to avoid failure in the case of underestimation of seek time. 

Therefore, given this teaching, it would have been obvious to the ordinary person 
in the art to modify Choi and Miyazaki by providing specifically adding safe margin to 
estimate of operation volume, in order to avoid failure of decoding. The Choi Frame- 
Based Dynamic Voltage and Frequency Scaling for a MPEG Decoder, incorporating the 
Miyazaki frequency/supply voltage/substrate bias table and substrate bias voltage 
control circuit, further incorporating the Megiddo adding safe margin to estimate of 
operation volume, has all the features o claim 6. 

Regarding claim 19, the claimed invention is a method claim corresponding to 
the system claim 6. Therefore, it is rejected for the same reason as claim 6. 
7. Claims 9 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Choi in view of Miyazaki, further in view of Zhao (Signal Processing Image 
Communication 18 (2003), pp.801 -811), hereafter referenced as Zhao. 

Regarding claim 9, the Choi Frame-Based Dynamic Voltage and Frequency 
Scaling for a MPEG Decoder, incorporating the Miyazaki frequency/supply 
voltage/substrate bias table and substrate bias voltage control circuit, as applied to 
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claim 8, discloses everything claimed except A motion picture encoding system 
according to claim 8, which is provided as the second means of avoiding failure 
situation at least with a means of invalidating blocks for interrupting the process of 
encoding with the means of encoding motion picture at a prescribed timing and, when a 
macro block which has escaped the encoding is detected, effecting a block invalidating 
process on the macro block. 

In the analogous field of endeavor, Zhao discloses Macroblock Classification for 
Complexity Management of Video Encoders. Zhao specifically discloses Video Codec 
predicting skipped macroblocks {macroblocks which has escaped the encoding) prior to 
encoding and then encoding operation (motion estimation and compensation, DCT, 
quantization) could be avoided {invalidating blocks), in order to save computation 
(pp.802, left col., line 31-40). Also, it would have been obvious to apply the power 
saving method to the encoder as done to decoder by dynamically varying supply 
voltage and frequency and substrate bias of encoder, in order to suppress power 
consumption of encoder at minimum in the range that the proper speed is met. 

Therefore, given this teaching, it would have been obvious to the ordinary person 
in the art to modify Choi and Miyazaki by providing specifically video encoder predicting 
skipped macroblocks prior to encoding and then avoiding encoding operation the 
skipped macroblock by interruption at the time of encoding skipped macroblock as 
taught by Zhao, and incorporating the Miyazaki frequency/supply voltage/substrate bias 
table and substrate bias voltage control circuit to the encoder, in order to save 
computation to avoid the failure and suppress power consumption of encoder at 
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minimum in the range tliat tine proper speed is met. tine Clioi Frame-Based Dynamic 
Voltage and Frequency Scaling for a MPEG Decoder, incorporating the Miyazaki 
frequency/supply voltage/substrate bias table and substrate bias voltage control circuit, 
further incorporating the Zhao video encoder predicting skipped macroblocks prior to 
encoding and then avoiding encoding operation the skipped macroblock by interruption 
at the time of encoding skipped macroblock as taught by Zhao, further incorporating the 
Miyazaki frequency/supply voltage/substrate bias table and substrate bias voltage 
control circuit to the encoder, has all the features of claim 9. 

Regarding claim 22, the claimed invention is a method claim corresponding to 
the system claim 9. Therefore, it is rejected for the same reason as claim 9. 



Conclusion 



8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to HEE-YONG KIM whose telephone number is (571 )270- 
3669. The examiner can normally be reached on Monday-Thursday, 8:00am-5pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Marsha Banks-Harold can be reached on (571)273-8300. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding tine status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/HEE-YONG KIM/ 
Examiner, Art Unit 2621 



/Andy S. Rao/ 

Primary Examiner, Art Unit 2621 
August 26, 2010 



